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=> s RAID# or strip? 

1909 RAID# 
417795 STRIP? 
LI 419022 RAID# OR STRIP? 

=> s RAID# or strip? step 

L2 ( 1909)RAID# 

L3 ( 417795 ) STRIP? 

L4 419022 RAID# OR STRIP? 

=> s "exclusive-or" or XOR# STEP 

L5 ( 73047) "EXCLUSIVE-OR" 

("EXCLUSIVE") 
L6 { 7786)XOR# 

L7 7 6001 "EXCLUSIVE-OR" OR XOR# 

=> S L7 (P) L3 

417795 STRIP? 
L8 862 L7 (P) L3 

=> S L2 AND L8 
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1909 RAID# 
148 L2 AND L8 
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TI Bridge for direct data storage device access 
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TI Apparatus and method for processing data in a RAID system 

L9 ANSWER 3 OF 148 US PAT FULL 
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TI METHOD AND APPARATUS FOR PROVIDING CENTRALIZED INTELLIGENT CACHE 

BETWEEN 

MULTIPLE DATA CONTROLLING ELEMENTS 
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TI Disk storage system and data update method used therefor 
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TI Fault tolerant memory 
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TI Fault-tolerant storage system 
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TI Disk storage data updating method and disk storage controller 
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TI Device level coordination of access operations among multiple 

raid control units 
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TI System and process for delivering digital data on demand 
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TI Coding scheme for file backup and systems based thereon 
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PI US 6161165 20001212 

TI High performance data path with XOR on the fly 

L9 ANSWER 12 OF 148 US PAT FULL 

PI US 6151659 20001121 

TI Distributed raid storage system 

L9 ANSWER 13 OF 148 US PAT FULL 
PI US 6151641 20001121 

TI DMA controller of a RAID storage controller with integrated 

XOR parity computation capability adapted to compute parity in parallel 
with the transfer of data segments 
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PI US 6148368 20001114 

TI Method for acce^rating disk array write operati^s using segmented 

cache memory ar^^iata logging 

L9 ANSWER 15 OF 148 US PAT FULL 
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TI Block coding method and system for failure recovery in disk arrays 

L9 ANSWER 16 OF 148 US PAT FULL 
PI US 6118931 20000912 

TI Video data storage 
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PI US 6108812 20000822 

TI Target device XOR engine 

L9 ANSWER 18 OF 148 US PAT FULL 
PI US 6098128 20000801 

TI Universal storage management system 

L9 ANSWER 19 OF 148 US PAT FULL 
PI US 6092215 20000718 

TI System and method for reconstructing data in a storage array system 

L9 ANSWER 20 OF 148 US PAT FULL 
PI US 6073218 20000606 

TI Methods and apparatus for coordinating shared multiple raid 

controller access to common storage devices 

L9 ANSWER 21 OF 148 US PAT FULL 
PI US 6061732 20000509 

TI Data streaming system utilizing an asynchronous technique for 

retrieving 

data from a stream server 

L9 ANSWER 22 OF 148 US PAT FULL 
PI US 6058455 20000502 

TI RAID system having a selectable unattended mode of operation 

with conditional and hierarchical automatic re-conf iguration 
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PI US 6055354 20000425 

TI Data storage apparatus 

L9 ANSWER 24 OF 148 US PAT FULL 
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TI Method for organizing storage devices of unequal storage capacity and 

distributing data using different raid formats depending on 
size of rectangles containing sets of the storage devices 

L9 ANSWER 25 OF 148 US PAT FULL 

PI US 6044207 20000328 

TI Enhanced dual port I/O bus bridge 

L9 ANSWER 26 OF 148 US PAT FULL 
PI US 6041423 20000321 

TI Method and apparatus for using undo/redo logging to perform 

asynchronous 

updates of parity and data pages in a redundant array data storage 
environment 

L9 ANSWER 27 OF 148 US PAT FULL 
PI US 6012123 20000104 

TI External I/O controller system for an independent access parity disK 

array 
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PI US 6006308 19^221 A 

TI Removable library media system utilizing redundSW data storage and 
error detection and correction 

L9 ANSWER 29 OF 148 US PAT FULL 

PI US 5996089 19991130 

TI Loosely coupled mass storage computer cluster 

L9 ANSWER 30 OF 148 US PAT FULL 

PI US 5996046 19991130 

WO 9618141 19960613 

TI Parity generation system for generating new parity using old data in 

temporary storage without accessing main disk storage of disk drive 

L9 ANSWER 31 OF 148 US PAT FULL 

PI US 5991861 19991123 

TI Method of enabling and disabling a data function in an integrated 
circuit 

L9 ANSWER 32 OF 148 US PAT FULL 

PI US 5974544 19991026 

TI Method and controller for defect tracking in a redundant array 

L9 ANSWER 33 OF 148 US PAT FULL 

PI US 5974530 19991026 

TI integrated PCI buffer controller and XOR function circuit 

L9 ANSWER 34 OF 148 US PAT FULL 

PI US 5974503 19991026 . 

TI Storage and access of continuous media files indexed as lists or 
raid stripe sets associated with file names 

L9 ANSWER 35 OF 148 US PAT FULL 

PI US 5961652 19991005 

TI Read checking for drive rebuild 

L9 ANSWER 36 OF 148 US PAT FULL 

PI US 5960169 19990928 

TI Transformational raid for hierarchical storage management 
system 

L9 ANSWER 37 OF 148 US PAT FULL 

PI US 5959860 19990928 

TI Method and apparatus for operating an array of storage devices 

L9 ANSWER 38 OF 148 US PAT FULL 

PI US 5950230 19990907 

TI RAID array configuration synchronization at power on 

L9 ANSWER 39 OF 148 US PAT FULL 

PI US 5950225 19990907 

TI Fly-by XOR for generating parity for data gleaned from a bus 

L9 ANSWER 40 OF 148 US PAT FULL 

PI US 5948110 19990907 

TI Method for providing parity in a raid sub-system using 
non-volatile memory 

L9 ANSWER 41 OF 148 US PAT FULL 

PI US 5946707 19990831 

TI Interleaved burst XOR using a single memory pointer 
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PI US 5941969 19990824 

TI Bridge for dire^ data storage device access 

L9 ANSWER 43 OF 148 US PAT FULL 
PI US 5937428 19990810 

TI Method for host-based I/O workload balancing on redundant array 

controllers 

L9 ANSWER 44 OF 148 US PAT FULL 
PI US 5931918 19990803 

TI Parallel I/O network file server architecture 

L9 ANSWER 45 OF 148 US PAT FULL 
PI US 5928327 19990727 

TI System and process for delivering digital data on demand 

L9 ANSWER 46 OF 148 US PAT FULL 
PI US 5911779 19990615 

TI Storage device array architecture with copyback cache 

L9 ANSWER 47 OF 148 US PAT FULL 
PI US 5896493 19990420 

TI Raid algorithm using a multimedia functional unit 

L9 ANSWER 48 OF 148 US PAT FULL 
PI US 5893138 19990406 

TI System and method for improving channel hardware performance for an 

array controller 

L9 ANSWER 49 OF 148 US PAT FULL 
PI US 5889934 19990330 

TI Data validation system for a group of data storage disks 

L9 ANSWER 50 OF 148 US PAT FULL 
PI US 5884098 19990316 

TI RAID controller system utilizing front end and back end 

caching systems including communication path connecting two caching 
systems and synchronizing allocation of blocks in caching systems 

L9 ANSWER 51 OF 148 US PAT FULL 
PI US 5881250 19990309 

TI Host adapter system including an integrated PCI buffer controller and 

XOR function circuit 

L9 ANSWER 52 OF 148 US PAT FULL 

PI US 5875456 19990223 . . . ^ . 

TI Storage device array and methods for striping and unstnping data and 

for adding and removing disks online to/from a. raid storage 

array 

L9 ANSWER 53 OF 148 US PAT FULL 
PI US 5867732 19990202 

Hardware method for verifying that an area of memory has only zero 

values 
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L9 ANSWER 54 OF 148 US PAT FULL 

PI US 5864655 19990126 

TI Managing removable media in raid and rail environments 

L9 ANSWER 55 OF 148 US PAT FULL 

PI US 5862403 19990119 v.n„„ 

TI Continuous data server apparatus and data transfer scheme enabling 
multiple simultaneous data accesses 
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PI US 5862312 19990119 

Ti Loosely couple^ss storage computer cluster 

L9 ANSWER 57 OF 148 US PAT FULL 

S ZrlToll "ora^in a dis* array usin g stripin, and parity cachino 

L9 ANSWER 58 OF 148 US PAT FULL 

S SUETS ,PP«"" for parity Hoc* deneration 

L9 ANSWER 59 OF 148 USPATFULL 

PI US 5832523 19981103 data f . le recorded in 

TI Archiving device and data rue serve*. y 

division over recording media 

L9 ANSWER 60 OF 148 USPATFULL 

S SlU""5l.""i"'.«»y with pl»«.l Parity aroups 

L9 ANSWER 61 OF 148 USPATFULL 

PI US 5831393 19981103 

TI Flexible parity generation circuit 

L9 ANSWER 62 OF 148 USPATFULL 

PI US 5826001 .19981020 storage system 

TI Reconstructing data blocks in a raia a " y 

having storage device metadata and raid set metadata 

L9 ANSWER 63 OF 148 USPATFULL 

5 !Lr 82 s SctaPie 8 pri= t ity for di,K array hacKdround operations 
L9 ANSWER 64 OF 148 USPATFULL 

5 Meteor initiaSiho. or reconstructs, data consistency within an 
array of storage elements 

L9 ANSWER 65 OF 148 USPATFULL 

5 Si^parity^nerltion ahd data reconstruction 

L9 ANSWER 66 OF 148 USPATFULL 

PI US 5802366 19980901 v,^^f„r P 

Ti Parallel I/O network file server architecture 

L9 ANSWER 67 OF 148 USPATFULL 

PI US 5799324 19980825 cl - orl1 . data in a loq-structured 

Ti system and method for management of persistent data g 

disk array 

L9 ANSWER 68 OF 148 USPATFULL 

PI US 5787459 19980728 

Ti Distributed disk array architecture 

L9 ANSWER 69 OF 148 USPATFULL 

S ^«r"«"S 0 EZv. ««y with con„.nd initiation at respective 

drives 

L9 ANSWER 7 0 OF 148 USPATFULL 

S fortwfre-oaseHncoder for a s o £ t„.re-i»ple M „ted end-to-end scalane 

video delivery system 


L9 ANSWER 71 OF 148 US PAT FULL 
PI US 5745671 19984428 

TI Data storage s^^mn with localized XOR function 

L9 ANSWER 72 OF 148 US PAT FULL 
PI US 5742892 19980421 

TI Decoder for a software-implemented end-to-end scalable video delivery 

system 

L9 ANSWER 73 OF 148 US PAT FULL 
PI US 5742752 19980421 

TI Method for performing a RAID stripe write operation 

using a drive XOR command set 

L9 ANSWER 74 OF 148 US PAT FULL 

PI US 5740465 19980414 . . 

TI Array disk controller for grouping host commands into a single virtual 

host command 

L9 ANSWER 75 OF 148 US PAT FULL 
PI US 5737744 19980407 

TI Disk array controller for performing exclusive or operations 

L9 ANSWER 76 OF 14 8 US PAT FULL 
PI US 5737741 19980407 

TI Disk array with parity data storage on the radially inner part of each 

disk 

L9 ANSWER 77 OF 148 US PAT FULL 
PI US 5720025 19980217 

TI Frequently-redundant array of independent disks 

L9 ANSWER 78 OF 148 US PAT FULL 
PI US 5708668 19980113 

TI Method and apparatus for operating an array of storage devices 

L9 ANSWER 7 9 OF 148 US PAT FULL 
PI US 5696934 19971209 

TI Method of utilizing storage disks of differing capacity in a single 

storage volume in a hierarchial disk array 

L9 ANSWER 80 OF 148 US PAT FULL 

PI US 5689678 19971118 

TI Distributed storage array system having a plurality of modular control 
units 

L9 ANSWER 81 OF 148 US PAT FULL 

PI US 5675726 19971007 

TI Flexible parity generation circuit 

L9 ANSWER 82 OF 148 US PAT FULL 
PI US 5666512 19970909 

TI Disk array having hot spare resources and methods for using hot spare 

resources to store user data 

L9 ANSWER 83 OF 148 US PAT FULL 

PI US 5664187 19970902 , 

TI Method and system for selecting data for migration in a hierarchic data 

storage system using frequency distribution tables 

L9 ANSWER 84 OF 148 US PAT FULL 
PI US 5659704 19970819 

TI Methods and system for reserving storage space for data migration in a 

redundant hierarchic data storage system by dynamically computing 
maximum storage space for mirror redundancy 
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PI US 5657468 19^Bl2 

TI Method and apparatus for improving performance &m reduntant array or 

independent disks 


L9 ANSWER 86 OF 148 US PAT FULL 
PI US 5651133 19970722 

TI Methods for avoiding over-commitment of virtual capacity in a redundant 

hierarchic data storage system 
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PI US 5649093 19970715 

TI Server disk error recovery system 

L9 ANSWER 88 OF 148 US PAT FULL 

PI US 5604902 19970218 

TI Hole plugging garbage collection for a data storage system 
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PI US 5623595 19970422 .... * 

TI Method and apparatus for transparent, real time reconstruction of 
corrupted data in a redundant array data storage system 

L9 ANSWER 90 OF 148 US PAT FULL 
PI US 5621660 19970415 

TI Software-based encoder for a software-implemented end-to-end scalable 

video delivery system 

L9 ANSWER 91 OF 148 US PAT FULL 

PI US 5619723 19970408 . 

TI System for scheduling read ahead operations if new request is 

sequentia ^ requests wherein n is different on independent 

activities 

L9 ANSWER 92 OF 148 US PAT FULL 
PI US 5619690 19970408 

TI Computer system including a computer which requests an access to a 

logical address in a secondary storage system with specification of a 
local address in the secondary storage system 

L9 ANSWER 93 OF 148 US PAT FULL 
PI US 5617530 19970401 

TI Storage device array architecture with copyback cache 

L9 ANSWER 94 OF 148 US PAT FULL 
PI US 5615352 19970325 

TI Methods for adding storage disks to a hierarchic disk array while 

maintaining data availability 

L9 ANSWER 95 OF 148 US PAT FULL 
PI US 5613059 19970318 

TI On-line restoration of redundancy information in a redundant array 

system 

L9 ANSWER 96 OF 148 US PAT FULL 
PI US 5598549 19970128 

TI Array storage system for returning an I/O complete signal to a virtual 

I/O daemon that is separated from software array driver and physical 
device driver 

L9 ANSWER 97 OF 148 US PAT FULL 

PI US 5574882 19961112 _ 

TI System and method for identifying inconsistent parity in an array of 


storage 

L9 ANSWER 98 OF 148 ^KPATFULL 

PI US 5574855 1996x112 

TI Method and apparatus for testing raid systems 

L9 ANSWER 99 OF 148 US PAT FULL 
PI US 5574851 19961112 

TI Method for performing on-line reconfiguration of a disk array 

concurrent 

with execution of disk I/O operations 

L9 ANSWER 100 OF 148 US PAT FULL 

PI US 5572661 19961105 , 

TI Methods and system for detecting data loss in a hierarchic data storage 

system 

L9 ANSWER 101 OF 148 US PAT FULL 

PI US 5568629 19961022 t 

TI Method for partitioning disk drives within a physical disk array and 

selectively assigning disk drive partitions into a logical disk array 

L9 ANSWER 102 OF 148 US PAT FULL 
PI US 5551002 19960827 

TI System for controlling a write cache and merging adjacent data blocks 

for write operations 

L9 ANSWER 103 OF 148 US PAT FULL 
PI US 5548711 19960820 

TI Method and apparatus for fault tolerant fast writes through buffer 

dumping 

L9 ANSWER 104 OF 148 US PAT FULL 
PI US 5546558 19960813 

TI Memory system with hierarchic disk array and memory map store for 

persistent storage of virtual mapping information 

L9 ANSWER 105 OF 148 US PAT FULL 
PI US 5542065 19960730 

TI Methods for using non-contiguously reserved storage space for data 

migration in a redundant hierarchic data storage system 

L9 ANSWER 106 OF 148 US PAT FULL 

PI US 5537567 19960716 

TI Parity block configuration in an array of storage devices 

L9 ANSWER 107 OF 148 US PAT FULL 

PI US 5537534 19960716 , 

TI Disk array having redundant storage and methods for incrementally 
generating redundancy as data is written to the disk array 

L9 ANSWER 108 OF 148 US PAT FULL 
PI US 5530960 19960625 

TI Disk drive controller accepting first commands for accessing composite 

drives and second commands for individual diagnostic drive control 
wherein commands are transparent to each other 

L9 ANSWER 109 OF 148 US PAT FULL 
PI US 5530948 19960625 

TI System and method for command queuing on raid levels 4 and 5 

parity drives 

L9 ANSWER 110 OF 148 US PAT FULL 
PI US 5526482 19960611 

TI Storage device array architecture with copyback cache 
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TI Method and apparatus for dynamically expanding a^^dundant array of 

disk 

drives 


L9 ANSWER 112 OF 148 US PAT FULL 
PI US 5522032 19960528 

TI Raid level 5 with free blocks parity cache 

L9 ANSWER 113 OF 148 US PAT FULL 
PI US 5522031 19960528 

Method and apparatus for the on-line restoration of a disk in a 
RAiD-4 or RAID-5 array with concurrent access by 
applications 
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US 5519849 19960521 

Method of reducing the complexity of an I/O request to a RAID 
-4 or RAID-5 array 
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Method and controller for minimizing reads during partial stripe write 
operations to a disk drive 
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TI Method for disk restriping during system operation 
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TI System and method for calculating RAID 6 check codes 
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Redundant arrays of independent libraries of dismountable media with 
parity logging 
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TI Concurrent image backup for disk storage system 
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TI System for scheduling readahead operations if new request is within a 

proximity of N last read requests wherein N is dependent on independent 

activities 

L9 ANSWER 121 OF 148 US PAT FULL 
PI US 5473761 19951205 

TI Controller for receiving transfer requests for noncontiguous sectors 

and 

reading those sectors as a continuous block by interspersing no 
operation requests between transfer requests 

L9 ANSWER 122 OF 148 US PAT FULL 
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TI Flexible parity generation circuit for intermittently generating a 

parity for a plurality of data channels in a redundant array of storage 
units 
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TI Disk array controller having internal protocol for sending 

address/transfewcount information during first/second load cycles and 
transferring dc^ after receiving an acknowldgert^ 
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TI Data processing system using fligh availability disk arrays for 
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power failure conditions during operation of the system 
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TI System and method for disk array data transfer 
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TI Memory systems with data storage redundancy management 
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TI Method for on-line reorganization of the data on a RAID- 4 or 
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TI On-line reconstruction of a failed redundant array system 
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TI System and method for ensuring write data integrity in a redundant 

array 

data storage system 
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TI Method and apparatus for reducing partial write latency in redundant 

disk arrays 
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Parallel I/O network file server architecture 
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TI Optimized stripe detection for redundant arrays of disk drives 
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TI Data and parity prefetching for redundant arrays of disk drives 
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TI High availability disk arrays 
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TI Data logging for hard disk data storage systems 
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applications 
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TI Storage device array architecture with copyback cache 
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system 
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TI On-line reconstruction of a failed redundant array system 
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TI Parallel I/O network file server architecture 


